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(54) Composite container having foamed adhesive 

(57) A multi-ply tubular container (1 0) for products is 
provided having a first ply (13) wrapped into a tubular 
shape and having an inner surface and a second ply 
(14) wrapped into a tubular shape and having an outer 
surface positioned in face-to-face contact with the inner 
surface of the first ply (13). At least one of the first and 
second plies is a body ply formed of fibrous paperboard. 
A foamed adhesive (21) is placed between the inner 
surface of the first ply (13) and the outer surface of the 
second ply (14). The foamed adhesive (21) reduces 
moisture contact with the paperboard body ply and 
results in increased container strength and lower manu- 
facturing costs. The foamed adhesive (21) is preferably 
a foamed aqueous adhesive. 
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Description 

FIELD OF THE INVENTION 

[0001] The invention relates to composite contain- 
ers, and more particularly relates to adhesives for com- 
posite containers. 

BACKGROUND OF THE INVENTION 

[0002] Food and drink products and other perisha- 
ble items are often packaged in tubular containers 
which are sealed at both ends. These tubular containers 
typically include at least one structural body ply and are 
formed by wrapping a continuous strip of body ply mate- 
rial around a mandrel of a desired shape to create a 
tubular structure. The body ply strip may be spirally 
wound around the mandrel or passed through a series 
of forming elements so as to be wrapped in a convolute 
shape around the mandrel. At the downstream end of 
the mandrel, the tube is cut into discrete lengths and fit- 
ted with end caps to form the container. 
[0003] Tubular containers of this type typically 
include a liner ply on the inner surface of the paper- 
board body ply. The liner ply prevents liquids from leak- 
ing out of the container and also prevents liquids from 
entering the container and possibly contaminating the 
food product contained therein. Preferably, the liner ply 
is also resistant to the passage of gasses, so as to pre- 
vent odors of the food product in the container from 
escaping and to prevent atmospheric air from entering 
the container and spoiling the food product. Thus, the 
liner ply provides barrier properties and the body ply 
provides structural properties. 
[0004] Conventional techniques for constructing 
composite containers involve flooding one surface of 
the paperboard body ply with a liquid adhesive to facili- 
tate bonding of the body ply to the interior liner ply to 
form the composite container. Since the liquid adhe- 
sives contain a large quantity of water, usually at least 
50%, a large amount of moisture is added to the con- 
tainer. In most cases, the moisture reduces the com- 
pression strength of the container. This requires 
additional processing steps to dry the container prior to 
shipping. These processing steps add cost and delay. 
As a result, there is a need in the art for a method of 
eliminating the added cost and reduced container 
strength caused by the addition of moisture to the con- 
tainer. In addition, the adhesives are not inexpensive 
and it would be desirable to decrease the total amount 
of adhesives used to reduce the cost of materials for 
each container. 

SUMMARY OF THE INVENTION 

[0005] The present invention provides a tubular 
container having a foamed adhesive layer adhering a 
paperboard body ply to other plies of a multi-ply con- 
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tainer wall. The other plies may be additional paper- 
board body plies, liner plies, label plies, or the like. The 
use of the foamed adhesive reduces the amount of 
moisture that comes into contact with the paperboard 

5 body ply. This, in turn, avoids the reduction in container 
strength that results from excessive moisture within the 
paperboard body ply. The use of a foamed adhesive 
also reduces manufacturing cost by allowing reduced 
adhesive usage and eliminating or greatly reducing the 

10 time required to dry the container prior to shipping. Fur- 
ther, the reduction in moisture introduced into the proc- 
ess reduces atmospheric humidity within the building 
which, in turn, reduces air conditioning costs required to 
eliminate the moisture. An apparatus and method for 

15 manufacturing the tubular containers of the present 
invention are also provided. 

[0006] The present invention provides a multi-ply 
tubular container for products having a first ply wrapped 
into a tubular shape and having an inner surface. The 

20 tubular container further comprises a second ply 
wrapped into a tubular shape and having an outer sur- 
face positioned in face-to-face contact with the inner 
surface of the first ply. At least one of the above plies 
comprises a body ply formed of fibrous paperboard. A 

25 foamed adhesive is placed between the inner surface of 
the first ply and the outer surface of the second ply to 
adhere the two plies together. The adhesive is a foamed 
liquid prior to the first and second plies being positioned 
in contact. 

30 [0007] Preferably the foamed adhesive comprises a 
foamed aqueous adhesive. Aqueous adhesives suitable 
for use with the present invention include vinyl ace- 
tate/ethylene copolymers, vinyl acetate, starch-based 
adhesives such as dextrin, polyvinyl acetate, polyvinyl 

35 alcohol, protein adhesives such as casein or soy-based 
adhesives, acrylic adhesives and mixtures thereof. The 
foamed adhesive may be in the form of a substantially 
pure resin or a mixture of a resin and one or more fillers. 
The filler may be selected from the group consisting of 

40 clay, calcium carbonate, talc, barium sulfate, nephylene 
syenite, feldspar, inert fillers such as ground pecan 
shells, and mixtures thereof. 

[0008] In one particular embodiment, the multi-ply 
tubular container comprises at least one paperboard 

45 body ply and a liner ply. The paperboard body ply is 
wrapped into a tubular shape and has an inner and 
outer surface. The liner ply has an inner surface facing 
the interior of the container and an outer surface posi- 
tioned in face-to-face contact with the inner surface with 

50 the paperboard body ply. Preferably, the liner ply 
includes a moisture and/or gas barrier layer. A foamed 
adhesive is placed between the inner surface of the 
paperboard body ply and the outer surface of the liner 
ply to adhere the plies together. Again, the adhesive is 

55 a foamed liquid prior to the body ply and liner ply coming 
into contact. Preferably the liner ply is substantially 
entirely formed of polymeric material; however, the liner 
ply may be constructed of various combinations of poly- 
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meric layers, paper layers, and aluminum foil layers. 

[0009] The tubular container of the present inven- 
tion can also include a label ply. The label ply preferably 
has an inner surface positioned in face-to-face contact 
with the outer surface of the paperboard body ply. A 5 
foamed adhesive is placed between the outer surface of 
the paperboard body ply and the inner surface of the 
label ply to adhere the plies together. The adhesive is a 
foamed liquid prior to the plies coming into contact. 
[001 0] The tubular container of the present inven- 
tion may also include a second paperboard body ply 
having an inner surface positioned in face-to-face con- 
tact with the outer surface of the first paperboard body 
ply. Again, a foamed adhesive is placed between the 
outer surface of the first paperboard body ply and the 
inner surface of the second paperboard body ply to 
adhere the two plies together. The adhesive is a foamed 
liquid prior to the plies coming into contact. 
[0011] An apparatus for manufacturing multi-ply 
tubular containers includes an adhesive foamer opera- 
tive^ connected to an adhesive applicator for supplying 
foamed adhesive to the adhesive applicator. The adhe- 
sive applicator is located adjacent to one surface of a 
body ply and applies a foamed adhesive to the surface 
of the body ply. The body ply is supplied in the form of 
continuous body ply material. A supply of continuous 
liner ply material is also provided. A shaping mandrel is 
positioned to adhere the body ply and the liner ply 
together with the foamed adhesive to form the two plies 
into a tubular shape. Advantageously, the apparatus fur- 
ther includes a cutting station adjacent to one end of the 
mandrel for cutting the tubular shape into discrete con- 
tainer lengths. 

[001 2] The apparatus of the present invention fur- 
ther includes a supply of continuous label ply material 
and a second adhesive applicator adjacent to one sur- 
face of the label ply for applying a foamed adhesive to 
the surface. The second adhesive applicator is opera- 
tive^ connected to the adhesive foamer for receiving 
foamed adhesive. The label ply is wrapped around the 
body ply downstream of the second adhesive applicator 
and adhered thereto with the foamed adhesive. 
[001 3] As described above, the tubular container of 
the present invention may also include additional body 
plies. In turn, the apparatus of the present invention may 
include a second supply of continuous body ply material 
and another adhesive applicator positioned adjacent to 
one surface of the second body ply for applying a 
foamed adhesive to the surface. The second adhesive 
applicator is operatively connected to the adhesive 
foamer for receiving foamed adhesive. Additionally, the 
second body ply is operatively positioned to contact and 
adhere to the first body ply downstream from the sec- 
ond adhesive applicator. 

[0014] A method of manufacturing multi-ply tubular 
containers is also provided. The method comprises 
advancing a continuous first ply and continuous second 
ply towards a shaping mandrel wherein at least one of 
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those plies comprises a body ply formed of fibrous 
paperboard. An adhesive composition is foamed to form 
a foamed adhesive which is then applied to at least one 
surface of the first and second plies. In that manner, the 
first and second plies are adhered together with the 
foamed adhesive. The first and second ply are wrapped 
around the shaping mandrel to create the tubular con- 
tainer. The first and second plies may be adhered 
together by passing the two plies in face-to-face contact 
prior to the wrapping step or they may be adhered dur- 
ing the wrapping step. 

[001 5] In one embodiment, the first ply comprises a 
continuous paperboard body ply and the second ply 
comprises a continuous liner ply having a moisture bar- 
rier layer. The foamed adhesive is applied to at least 
one surface of the paperboard body and liner plies and 
the two plies are adhered together and wrapped around 
the shaping mandrel to create a tubular container. 
Again, the adhering of the two plies may occur prior to 
the wrapping step or during the wrapping step. 
[001 6] As described above, the tubular container of 
the present invention may include additional layers such 
as paperboard body plies and label plies. If the tubular 
container contains these additional layers, then the 
foamed adhesive can be applied to at least one surface 
of the additional layer and first body ply and the addi- 
tional layer and body ply are adhered together with the 
foamed adhesive. 

[001 7] The use of a foamed adhesive to adhere one 
or more of the plies together is highly beneficial 
because of the reduced overall moisture content. The 
amount of water which comes into contact with the 
paperboard plies is reduced (because of the air content 
of the foam) which in turn reduces the decrease in 
strength attributable to the water. The amount and 
expense of the drying procedures used to remove the 
water are also reduced, as is the total amount and cost 
of adhesive used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Having thus described the invention in gen- 
eral terms, reference will now be made to the accompa- 
nying drawings, which are not necessarily drawn to 
scale, and wherein: 

Figure 1 is an exploded perspective view of a tubu- 
lar container according to the present invention; 
Figure 2 is a fragmentary and enlarged sectional 
view of an end of the tubular container taken along 
line 2-2 of Figure 1 ; 

Figure 3 is an enlarged sectional view of a paper- 
board body ply and a liner ply taken along lines 3-3 
of Figure 1 ; 

Figure 4 is a plan view of one embodiment of the 
apparatus according to the present invention for 
making a tubular container; 
Figure 5 is a schematic elevational view of an appa- 
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ratus for manufacturing a tubular container having 
two body plies according to another embodiment of 
the invention; 

Figure 6 is a fragmentary and enlarged sectional 
view of one edge of the body plies adhered together 
in the apparatus of Figure 5; 
Figure 7 is a plan view of another embodiment of 
the apparatus according to the present invention for 
making a tubular container. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 9] The present invention now will be described 
more fully hereinafter with reference to the accompany- 
ing drawings, in which preferred embodiments of the 
invention are shown. This invention may, however, be 
embodied in many different forms and should not be 
construed as limited to the embodiments set forth 
herein; rather, these embodiments are provided so that 
this disclosure will be thorough and complete, and will 
fully convey the scope of the invention to those skilled in 
the art. Like numbers refer to like elements throughout. 
[0020] A tubular container 10 according to the 
present invention is illustrated in Figure 1. Although 
illustrated as having a circular cross-section, the tube 
may have any cross-sectional shape which can be 
formed by wrapping the tube around an appropriately 
shaped mandrel. The embodiment illustrated in Figure 1 
includes a membrane-type lid 11 and a reusable plastic 
end cap 12 that snaps into place over the lid. Various 
other end closures may be used, however, depending 
on the type of product which is to be packaged. 
[0021] As illustrated in more detail in Figure 2, a 
tubular container 10 includes a wall having at least one 
body ply 13 which is preferably formed of a fibrous 
paperboard and a liner ply 14 adhered to the inner sur- 
face of the body ply 1 3. The presence of a liner ply 1 4 is 
not necessary to practice the present invention, but 
such a liner is typically used. The liner ply 14 may be 
formed of one or more layers. Preferably, one of the lay- 
ers forms a barrier to moisture and/or gases, depending 
on the application. It will be understood that various bar- 
rier materials and liner plies could be employed depend- 
ing upon the item being packaged. For example, 
conventional liners include a layer of foil backed with 
kraft paper. However, in a preferred embodiment, the 
liner ply 14 is substantially entirely formed of polymeric 
material. In particular, liner plies such as described in 
copending U.S. Patent Application Serial Number 
08/796,793 to Drummond, et a/., or 08/796,912 to 
Cahill, etal., both of which are assigned to the assignee 
of the present invention and are hereby incorporated by 
reference, may be used. 

[0022] The upper end of the tubular container 1 0 is 
rolled over so as to form a bead or flange 1 5. The lid 1 1 
may be hermetically sealed to the top of the bead 1 5 
using a separate adhesive sealant 16. Alternatively, the 
lid 1 1 may be sealed to the top of the flange using a heat 



seal structure as described in U.S. Patent Application 
Serial Number 09/065,783 to Drummond, et a/., which 
is assigned to be the assignee of the present invention 
and is herein incorporated by reference. The end cap 1 2 

5 is then snapped over the bead 15 and may be reused 
after the lid 11 has been removed. A closure (not illus- 
trated) can be secured to the opposite end of the con- 
tainer 10. The closure is preferably constructed of metal 
or a composite construction of polymeric and paper lay- 

10 ers. 

[0023] The seams where the various plies are 
joined together are illustrated in Figure 3. The paper- 
board body ply 13 is made of a relatively thick and stiff 
paperboard. Accordingly, the edges are first skived and 

is then joined together during the tube forming process 
with an adhesive 20 to create a strong seam. 
[0024] The liner ply 14 is adhered to the inner sur- 
face of the body ply 13 with a foamed adhesive 21 and 
the overlapping edges of the liner ply are adhered 

20 together to ensure that the container 10 is completely 
sealed. The use of a foamed adhesive reduces the 
amount of liquid that comes in contact with the paper- 
board body ply. This, in turn, avoids the undesirable 
decrease in compression strength of the container that 

25 excessive moisture may cause. A reduction in cost is 
also realized due to lower adhesive usage and less time 
required to remove moisture from the container prior to 
shipping. However, a certain amount of moisture con- 
tact with the paperboard is desirable in order to place 

30 the paperboard in a sufficiently pliable state so that the 
can bead or flange 15 may be formed. 
[0025] The foamed adhesive 21 may be any liquid 
adhesive known in the art that can be applied in the 
form of a foam. Preferably, the foamed adhesive is a 

35 foamed aqueous adhesive. Examples of suitable adhe- 
sives include vinyl acetate/ethylene copolymers, vinyl 
acetate, starch-based adhesives such as dextrin, poly- 
vinyl acetate, polyvinyl alcohol, protein adhesives such 
as casein or soy-based adhesives, acrylic adhesives 

40 and mixtures thereof. However, it should be understood 
that the benefits of foaming the adhesive could also be 
used with other adhesives wherein the liquid vehicle is 
not water but some other solvent or the like. 
[0026] The foamed adhesive 21 may be used in a 

45 substantially pure resin form or as a mixture of a resin 
and one or more fillers. The filler can be any filler known 
in the art, such as clay, calcium carbonate, talc, barium 
sulfate, nephylene syenite, feldspar, inert fillers such as 
ground pecan shells, and mixtures thereof. 

so [0027] Referring to Figure 3, a label ply 22 is prefer- 
ably adhered to the outer surface of the body ply 1 3 hav- 
ing various indicia printed thereon regarding the product 
within the container. Advantageously, the label ply 22 is 
adhered to the body ply 13 using a foamed adhesive 21 1 

55 . The use of foamed adhesive 21* provides the same 
advantage of reducing moisture contact with the body 
ply 13 as seen with foamed adhesive 21 used to adhere 
the body ply 13 to the liner ply 14. 
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[0028] Aq apparatus for making tubular containers 
according to the present invention is illustrated in Figure 
4. A continuous strip of paperboard body ply material 1 3 
is supplied to the apparatus and is first passed through 
a pair of opposed edge skivers 31 . The edge skivers 31 
remove part of the square edge of the body ply 13 to 
create first 32 and second 33 edges having a beveled 
configuration. 

[0029] As shown in Figure 4, the foamed adhesive 
21 is applied in the form of a foam by adhesive fbamer 
60. The adhesive foamer 60 may be any suitable appa- 
ratus capable of placing the adhesive in the form of a 
foam. Advantageously, the adhesive foamer 60 is a 
dynamic foam generator for continuous foaming of liq- 
uids, such as the EcoMix apparatus manufactured by 
Hansa Industrie. This apparatus uses a rotating mixing 
head having a plurality of perforated tubes to aerate the 
liquid adhesive so that it has a uniform foam consist- 
ency. The gas used to aerate the liquid is preferably air, 
but may be any suitable inert gas. The size of the perfo- 
rations and speed of the mixing head determine the 
amount of gas bubbles generated and the volume of the 
resulting foam. Other foam generators known in the art 
would also be suitable for use in the present invention. 
[0030] The body ply 13 is then advanced through 
an adhesive applicator 34 which applies the foamed 
adhesive 21 to a surface of the body ply 1 3. The foamed 
adhesive 21 is supplied to the adhesive applicator 34 by 
passing a liquid adhesive from an adhesive supply 62 
through the adhesive foamer 60. Optionally, the body 
ply 13 and foamed adhesive 21 applied thereto are then 
passed underneath a heater 35 which evaporates at 
least a portion of the water content of the foamed adhe- 
sive 21 to render the adhesive substantially tacky. How- 
ever, the need for such a heater 35 can be greatly 
reduced or eliminated because the adhesive is used in 
the form of a foam having reduced moisture content. 
[0031 ] After applying the foamed adhesive 21 to the 
body ply 13, the body ply 13 and the liner ply 14 are fed 
to the shaping mandrel from opposite directions. The 
body ply 13 is passed under a skive adhesive applicator 
43 which applies the skive adhesive 20 to the beveled 
surface of the skived second edge 33 of the body ply 13. 
The skive adhesive 20 is preferably a hot melt adhesive 
of the type which is conventional in the art, although it 
could also be a water-based or other solvent-based 
adhesive including one or more polymers. Polyvinyl 
acetate and ethylene vinyl acetate are the preferred liq- 
uid adhesives. If a solvent-based adhesive is used, the 
skive adhesive also could be utilized in the form of a 
foam using an adhesive foamer as described herein. 
Skive adhesive 20 helps provide a stronger body ply 
bond, especially for single body ply containers. 
[0032] Advantageously, the surface of the liner ply 
14 that contacts the body ply 13 is sometimes subjected 
to a corona treatment station 66. The opposite surface 
of the liner ply 14 is coated with lubricant from a roller 44 
which allows the liner ply to slide smoothly on the man- 



drel during the winding operation. 
[0033] The liner ply 1 4 has a first marginal edge 41 
and a second marginal edge 42. In the illustrated 
embodiment, the liner ply 14 is subjected to heat from 

5 three heaters 45, 46 and 50, which may comprise infra- 
red or forced air heaters, to cause the first marginal 
edge portion 41 of the liner to be adhered to the second 
marginal edge portion 42. It is to be understood that the 
number and location of these heaters can be varied 

10 based on the type of liner used and its constituent mate- 
rials, the type of overlap seam used, the speed of the 
winding operation and other factors. In any event, the 
method and means chosen for sealing the liner ply 14 to 
itself are not seen by the inventors as critical to the 

15 claimed invention. 

[0034] The body ply 13 and the liner ply 14 are 
wrapped around a shaping mandrel 47 from opposite 
sides of the mandrel. Each ply is wrapped around the 
mandrel 47 in helical fashion with the liner ply 14 wound 

20 against the surface of the mandrel. 

[0035] As the body ply 13 is further wrapped and 
the first edge 32 of the body ply advances back under 
the mandrel 47 after one complete revolution, the first 
edge is brought into contact with the second edge 33 of 

25 the ensuing portion of the body ply which is first coming 
into contact with the mandrel. The skived edges 32, 33 
become abutted together and the skive adhesive 20 
adheres the edges together to form a spirally wound 
tube which advances along the mandrel 47. As would 

30 be readily understood by one of ordinary skill in the art, 
the apparatus of the present invention could also wrap 
the tubular container longitudinally to form a convolute 
container. 

[0036] The first marginal edge portion 41 of the liner 
35 ply 14 is brought into an overlapping relationship with 
the second marginal edge portion 42 to create a sealed 
straight lap seam as seen in Figure 3. Alternatively, an 
anaconda fold could be used wherein the seam is 
formed by folding back an overlying edge of the liner ply 
40 14 on itself and then sealing that edge to an underlying 
edge of the liner ply. 

[0037] The tube is then advanced down the man- 
drel 47 by a conventional winding belt 51 which extends 
around a pair of opposed pulleys 52. The winding belt 
45 51 not only rotates and advances the tube, but also 
applies pressure to the overlapping edges of the body 
ply 13 and liner ply 14 to ensure a secure bond between 
the respective ply edges. 

[0038] The label ply 22 is then preferably passed 
so over an adhesive applicator 54 and wrapped around the 
body ply 13. The label ply 22 could be applied before 
the winding belt 51. Advantageously, the adhesive 
applied by the adhesive applicator 53 is also in the form 
of a foam. The foamed adhesive is applied by an adhe- 
55 sive foamer 60' which receives liquid adhesive from an 
adhesive supply 62'. As illustrated, the adhesive sup- 
plies 62, 62 v are separate and feed separate adhesive 
foamers 60, 60'. However, the adhesive foamer and 
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adhesive supply. could be the same adhesive foamer 
and adhesive supply for both the body ply 1 3 and label 
ply 22 as schematically illustrated by the dotted line in 
Figure 4. 

[0039] Finally, at a cutting station 56, the continuous 
tube is cut into discrete lengths and removed from the 
mandrel 47. The ends of the container 1 0 are then rolled 
outwardly to form the bead 15. A closure, such as a 
metal closure (not illustrated), can be secured to one 
end of the container 10. After being filled with the food 
product, the lid 1 1 is sealed onto an end of the container 
1 0. The end cap may then be placed over the lid 1 1 . 
[0040] Figure 7 illustrates another embodiment of 
an apparatus for forming the tubular containers of the 
present invention. As shown, after the heater 35, the 
body ply 13 is advanced into a pair of opposed nip roll- 
ers 36 where the body ply is adhered to a continuous 
strip of liner ply material 14 fed from a reel 40. The liner 
ply 14 and body ply 1 3 are nipped together by the rollers 
36 in an offset alignment such that a first marginal edge 
portion 41 of the liner ply extends beyond the first edge 
32 of the body ply. 

[0041] After the nip rollers 36, the body ply 13/Iiner 
ply 14 laminate is passed under a skive adhesive appli- 
cator 43 which applies the skive adhesive 20. The sur- 
face of the liner ply 14 may then be coated with a 
lubricant from a roller 44. 

[0042] The laminate is then passed under an infra- 
red heater 45 which heats the second marginal edge 
portion 42 of the liner ply 14 and also may heat the sec- 
ond edge 33 of the body ply 1 3. After the infrared heater 
45, the second marginal edge portion 42 of the liner ply 
14 is passed under at least one forced air heater 46. 
[0043] The laminate is then wrapped around a 
shaping mandrel 47 in a helical fashion as described 
above. The first marginal edge portion 41 of the liner ply 
14 is exposed on the mandrel 47 and is subjected to 
heat from a second forced air heater 50 as the laminate 
is further wrapped. The first edge 32 of the body ply 13 
advances back under the mandrel 47 after one com- 
plete revolution and is brought into contact with the sec- 
ond edge 33 of the ensuing portion of the body ply 13. 
The skived edges 32, 33 become abutted to form a spi- 
rally wound tube which advances along the mandrel 47. 
The first marginal edge portion 41 of the liner play 14 is 
brought into an overlapping relationship with the second 
marginal edge portion 42 to create a sealed straight lap 
seam. 

[0044] In a further embodiment of the tubular con- 
tainer 10 according to the present invention, the wall of 
the tubular container comprises at least two body plies. 
Figure 6 illustrates the body wall of a tubular container 
10 having two body plies 13a, 13b with a foamed adhe- 
sive 21 therebetween. As described above, the use of a 
foamed adhesive reduces the amount of moisture in 
contact with the paperboard body plies (because of the 
bubbles and air content of the foam), resulting in lower 
cost of construction and increased container strength. 



This embodiment is advantageous if additional strength 
is necessary. 

[0045] An apparatus for constructing a container 1 0 
having multiple body plies is shown in Figure 5. A first 

5 body ply 1 3a and a second body ply 1 3b are passed 
through a pair of nip rollers 36 after coating at least one 
surface of either body ply with a foamed adhesive using 
adhesive applicator 58. The two plies 13a, 13b are 
adhered together by the foamed adhesive. The resulting 

w laminate may then be fed to the mandrel and used to 
form the tubular container 10 of the present invention. 
[0046] Many modifications and other embodiments 
of the invention will come to mind to one skilled in the art 
to which this invention pertains having the benefit of the 

15 teachings presented in the foregoing descriptions and 
the associated drawings. Therefore, it is to be under- 
stood that the invention is not to be limited to the spe- 
cific embodiments disclosed and that modifications and 
other embodiments are intended to be included within 

20 the scope of the appended claims. Although specific 
terms are employed herein, they are used in a generic 
and descriptive sense only and not for purposes of limi- 
tation. 

25 Claims 

1 . A multi-ply tubular container (1 0) for products, com- 
prising: 

30 a first ply (13) wrapped into a tubular shape 

and having an inner surface; 
a second ply (14) wrapped into a tubular shape 
and having an outer surface positioned in face- 
to-face contact with the inner surface of said 

35 first ply, at least one of said first and second 

plies comprising a body ply formed of a fibrous 
paperboard; and 

a foamed adhesive (21) between the inner sur- 
face of said first ply and the outer surface of 
40 said second ply to adhere the plies together, 

said adhesive being in the form of a foamed liq- 
uid prior to the first and second plies being 
positioned in contact. 

45 2. A tubular container according to Claim 1, wherein 
said foamed adhesive comprises a foamed aque- 
ous adhesive. 

3. A tubular container according to Claim 2, wherein 
so said aqueous adhesive is selected from the group 

consisting of vinyl acetate/ethylene copolymers, 
vinyl acetate, dextrin, polyvinyl acetate, polyvinyl 
alcohol, casein, soy-based adhesives, acrylic adhe- 
sives and mixtures thereof. 

55 

4. A tubular container according to Claim 1, wherein 
said foamed adhesive comprises a substantially 
pure resin adhesive. 
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5. t A tubular container according to Claim 1, wherein 
said foamed adhesive comprises a mixture of a 
resin and a filler. 



6. A tubular container according to Claim 5, wherein 5 
said filler is selected from the group consisting of 
clay, calcium carbonate, talc, barium sulfate, 
nephylene syenite, feldspar, ground pecan shells 
and mixtures thereof. 

H 

7. A tubular container according to Claim 1 wherein 
said first ply comprises a paperboard body ply and 
wherein said second ply comprises a liner ply. 



8. A tubular container according to Claim 7, wherein is 
said liner ply is substantially entirely formed of pol- 
ymeric material. 

9. A tubular container according to Claim 7, further 
comprising: 20 



a label ply (22) having an inner surface posi- 
tioned in face-to-face contact with the outer 
surface of said paperboard body ply; and 
a second foamed adhesive (21') between the 25 
outer surface of said paperboard body ply and 
the inner surface of said label ply to adhere the 
plies together, said adhesive being in the form 
of a foamed liquid prior to the paperboard body 
ply and label ply being positioned in contact. 30 

10. A tubular container according to Claim 7, further 
comprising: 

a second paperboard body ply (1 3b) having an 35 
inner surface positioned in face-to-face contact 
with the outer surface of said paperboard body 
ply (13a); and 

a second foamed adhesive (21) between the 
outer surface of the first paperboard body ply 40 
and the inner surface of said second paper- 
board body ply to adhere the plies together, 
said adhesive being in the form of a foamed liq- 
uid prior to the first and second paperboard 
body plies being positioned in contact 45 



11. A tubular container according to Claim 10, wherein 
said second foamed adhesive coating comprises a 
foamed aqueous adhesive. 
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